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Abstrakt. To prevent the large-scale contamination at the Vernadsky Station the development of the automated ear-
O\ZDUQLQJV\VWHPRIWKHOHDNIXHOSRVVLELOLW\LVSUHGLFWHGLQWKH6WDWH7DUJHW6FLHQWL¿F7HFKQLFDO5HVHDUFK3URJUDPLQ
the Antarctic for 2011-2020. An important component of the system is a subsystem of control and visualization the 
tensioned-deformed condition of the 200 m3 reservoir construction providing the lack of the necessary technical docu-
mentation and of data by the current thicknesses both walls and welds of reservoir.
The impact of corrosion from diesel fuel was studied on the carrying capacity of the conditional reservoir model 
&508VLQJWKH¿QLWHHOHPHQWVPHWKRGZKLFKLVLPSOHPHQWHGLQVRIWZDUHFRPSOH[1$675$1WKHPDWKHPDWLFDO
PRGHOLQJZDVFDUULHGRXWRIWKH&50QRQOLQHDUEHKDYLRUFRQVLGHULQJWKLQQLQJRILWVZDOOLQWKHV\VWHPZLWKSURWHFWLYH
FDSDFLW\XQGHUWKHVWDWLFORDGVDFWLRQ6L[RSWLRQVRIWKHZDOOVWKLQQLQJZHUHDFFHSWHGLQWKHYDULRXVUHVHUYRLU]RQHVLQ
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1RQOLQHDUFDOFXODWLRQVRIWKH&50ERWKWHQVLRQGHIRUPHGVWDWHDQGVWDELOLW\ZHUHFDUULHGRXWXVLQJWKHPRGL¿HGPHWK-
RGRIWKHLQFUHPHQWDO1HZWRQ5DSKVRQORDG6WXGLHVKDYHVKRZQWKDWWKLQQLQJRIWKHZDOOVRQPPUHGXFHVWKHVWRFN
VWDELOLW\DSSUR[LPDWHO\LQZLWKWKHPD[LPXPLQWHQVLW\IRUDOORSWLRQVRIZDOOWKLQQLQJLVREVHUYHGLQWKHORZHU
]RQHRIWKH&50ZLWKWKHSURWHFWLYHFDSDFLW\
The obtained results can be immediately applied for analysis of the carrying capacity of the real reservoir construction 
after obtaining of the quantitative characteristics of the walls reservoir thicknesses and after the technical documenta-
tion development for the real reservoir construction. 
.H\ZRUGVPHWDOFRUURVLRQTXDQWL¿FDWLRQRIFDUU\LQJFDSDFLW\RI IXHOUHVHUYRLU
Ɉɰɿɧɤɚɜɩɥɢɜɭɤɨɪɨɡɿʀɦɟɬɚɥɭɧɚɧɟɫɭɱɭɫɩɪɨɦɨɠɧɿɫɬɶɩɚɥɢɜɧɨɝɨɪɟɡɟɪɜɭɚɪɚ
ɈɈɅɭɤ¶ɹɧɱɟɧɤɨɘȼȼɨɪɨɧɚɈȼɄɨɫɬɿɧɚɈȼɄɭɡɶɤɨɈȺɄɢɪɢɱɭɤ
Ɋɟɮɟɪɚɬ Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɡɚɛɪɭɞɧɟɧɧɸ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɚɧɬɚɪɤɬɢɱɧɿɣ ɫɬɚɧɰɿʀ ©Ⱥɤɚɞɟɦɿɤ
ȼɟɪɧɚɞɫɶɤɢɣªɭȾɟɪɠɚɜɧɿɣɰɿɥɶɨɜɿɣɧɚɭɤɨɜɨɬɟɯɧɿɱɧɿɣɩɪɨɝɪɚɦɿɞɨɫɥɿɞɠɟɧɶɍɤɪɚʀɧɢɜȺɧɬɚɪɤɬɢɰɿɧɚí
ɪɪ ɩɟɪɟɞɛɚɱɟɧɚ ɪɨɡɪɨɛɤɚ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɪɚɧɧɶɨɝɨ ɩɨɩɟɪɟɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɬɨɤɭ ɩɚɥɶɧɨɝɨ
ȼɚɠɥɢɜɨɸɫɤɥɚɞɨɜɨɸɡɚɡɧɚɱɟɧɨʀɫɢɫɬɟɦɢɽɩɿɞɫɢɫɬɟɦɚɤɨɧɬɪɨɥɸɿɜɿɡɭɚɥɿɡɚɰɿʀɧɚɩɪɭɠɟɧɨɞɟɮɨɪɦɨɜɚɧɨɝɨɫɬɚɧɭ
ɤɨɧɫɬɪɭɤɰɿʀɪɟɡɟɪɜɭɚɪɭɽɦɧɿɫɬɸɦ3ɜɭɦɨɜɚɯɧɟɫɬɚɱɿɧɟɨɛɯɿɞɧɨʀɬɟɯɧɿɱɧɨʀɞɨɤɭɦɟɧɬɚɰɿʀɬɚɞɚɧɢɯɩɪɨɩɨɬɨɱɧɿ
ɬɨɜɳɢɧɢɫɬɿɧɨɤɿɡɜɚɪɧɢɯɲɜɿɜɪɟɡɟɪɜɭɚɪɭ
ȼ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɭɽɬɶɫɹ ɜɩɥɢɜ ɤɨɪɨɡɿʀ ɦɟɬɚɥɭ ɧɚ ɧɟɫɭɱɭ ɫɩɪɨɦɨɠɧɿɫɬɶ ɭɦɨɜɧɨʀ ɦɨɞɟɥɿ ɪɟɡɟɪɜɭɚɪɭ ɍɆɊ
ɽɦɧɿɫɬɸɦ3 ɞɥɹ ɞɢɡɟɥɶɧɨɝɨɩɚɥɶɧɨɝɨ Ɂɚ ɞɨɩɨɦɨɝɨɸɦɟɬɨɞɭ ɫɤɿɧɱɟɧɧɢɯ ɟɥɟɦɟɧɬɿɜ ɹɤɢɣɪɟɚɥɿɡɨɜɚɧɢɣ ɜ
ɩɪɨɝɪɚɦɧɨɦɭ ɤɨɦɩɥɟɤɫɿ 1$675$1 ɜɢɤɨɧɚɧɨ ɦɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɧɟɥɿɧɿɣɧɨʀ ɩɨɜɟɞɿɧɤɢ ɍɆɊ ɡ
ɭɪɚɯɭɜɚɧɧɹɦɩɨɬɨɧɲɟɧɧɹɣɨɝɨɫɬɿɧɤɢɜɫɢɫɬɟɦɿɿɡɡɚɯɢɫɧɨɸɽɦɧɿɫɬɸɩɪɢɞɿʀɫɬɚɬɢɱɧɢɯɧɚɜɚɧɬɚɠɟɧɶɉɪɢɣɧɹɬɨ
ɲɿɫɬɶɜɚɪɿɚɧɬɿɜɩɨɬɨɧɲɟɧɧɹɫɬɿɧɤɢɩɿɞɞɿɽɸɤɨɪɪɨɡɿʀɭɜɢɝɥɹɞɿɡɦɟɧɲɟɧɧɹɬɨɜɳɢɧɢɪɿɡɧɢɯɩɨɹɫɿɜɪɟɡɟɪɜɭɚɪɚɧɚ
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  ɦɦȼɢɤɨɧɚɧɿɧɟɥɿɧɿɣɧɿɪɨɡɪɚɯɭɧɤɢɧɚɩɪɭɠɟɧɨɞɟɮɨɪɦɨɜɚɧɨɝɨɫɬɚɧɭ ɿ ɫɬɿɣɤɨɫɬɿ
ɍɆɊ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɞɢɮɿɤɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɩɨɤɪɨɤɨɜɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɇɶɸɬɨɧɚɊɚɮɫɨɧɚ Ⱦɨɫɥɿɞɠɟɧɧɹ
ɩɨɤɚɡɚɥɢɳɨɩɨɬɨɧɲɟɧɧɹɫɬɿɧɤɢɧɚɦɦɡɦɟɧɲɭɽɡɚɩɚɫɫɬɿɣɤɨɫɬɿɩɪɢɛɥɢɡɧɨɧɚɩɪɢɰɶɨɦɭɦɚɤɫɢɦɚɥɶɧɿ
ɧɚɩɪɭɠɟɧɧɹɞɥɹɜɫɿɯɜɚɪɿɚɧɬɿɜɩɨɬɨɧɲɟɧɧɹɫɬɿɧɤɢɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹɜɧɢɠɧɶɨɦɭɩɨɹɫɿɍɆɊɡɡɚɯɢɫɧɨɸɽɦɧɿɫɬɸ
Ɉɞɟɪɠɚɧɿɪɟɡɭɥɶɬɚɬɢɦɨɠɧɚɧɟɝɚɣɧɨɡɚɫɬɨɫɭɜɚɬɢɞɥɹɚɧɚɥɿɡɭɧɟɫɭɱɨʀɫɩɪɨɦɨɠɧɨɫɬɿɪɟɚɥɶɧɨʀɤɨɧɫɬɪɭɤɰɿʀɩɿɫɥɹ
ɨɞɟɪɠɚɧɧɹɤɿɥɶɤɿɫɧɢɯɯɚɪɚɤɬɟɪɢɫɬɢɤɬɨɜɳɢɧɫɬɿɧɨɤɿɪɨɡɪɨɛɤɢɬɟɯɧɿɱɧɨʀɞɨɤɭɦɟɧɬɚɰɿʀɧɚɪɟɚɥɶɧɭɤɨɧɫɬɪɭɤɰɿɸ
ɪɟɡɟɪɜɭɚɪɭ
1. Introduction
Destruction of oil tanks and pipelines structures creates the major threats of environmental disasters. 
At the Antarctic Stations to prevent such accidents the necessary measures are regulated in the Antarctic 
7UHDW\6\VWHP>@ ,QSXUVXDQFHRI WKLV3URWRFRO1DWLRQDO$QWDUFWLF6FLHQWL¿F&HQWUH1$6&1DWLRQDO
7HFKQLFDO8QLYHUVLW\RI8NUDLQH³.\LY3RO\WHFKQLF,QVWLWXWH´1788³.3,´.\LY1DWLRQDO8QLYHUVLW\RI
&RQVWUXFWLRQ DQG$UFKLWHFWXUH .18&$GHYHORSHGDGGLWLRQDOPHDVXUHV >@ WR HQVXUH WKH HQYLURQPHQW
SURWHFWLRQDWWKH8NUDLQLDQ9HUQDGVN\6WDWLRQIURPVSHFL¿FWKUHDWVIURPWKHQHZUHVHUYRLURIWKHP3 
diesel fuel capacity. 
,QSDUWLFXODUWKHSUHVHQFHRIVXFKWKUHDWVZDV¿[HG>@
/DFNRIWKHQHFHVVDU\WHFKQLFDOGRFXPHQWDWLRQIRUWKHUHDOUHVHUYRLUFRQVWUXFWLRQWKHUHIRUHODFN
of the real carrying capacity calculation for the real reservoir construction;
/DFNRIWKHTXDQWLWDWLYHFKDUDFWHULVWLFVRIWKHUHVHUYRLUZHOGVGHIHFWVWKHDQGWKHODFNRIWKHWKLFN-
nesses quantitative characteristics of the reservoir joints and walls which are necessary for calculation of 
the carrying capacity of the reservoir real construction.
,QWXUQDVSHFLDOWKUHDWIRUUHVHUYRLUZHOGVDQGZDOOVLVWKHPHWDOFRUURVLRQGXHWRWKHDJJUHVVLYH
LQÀXHQFHRIWKHGLHVHOIXHOZKLFKIXUWKHUUHGXFHVWKHUHVHUYRLUFDUU\LQJFDSDFLW\
*LYHQWKHDERYHPHQWLRQHGWKHVSHFLDOLVWVWHDPRI1$6&1788©.3,ª.18&$KDVSURSRVHG
3URMHFWIRUWKHGHYHORSPHQWRIWKHDXWRPDWHGHDUO\ZDUQLQJV\VWHPRIWKHIXHOOHDNDJHSRVVLELOLW\IURPWKH
QHZUHVHUYRLUZKLFKZDVLQFOXGHGLQWKH6WDWH7DUJHW6FLHQWL¿F7HFKQLFDO3URJUDPRI5HVHDUFKLQ$QWDUFWLFD
IRU²LQWKH¿HOG©1HZWHFKQRORJLHV©
7KH 3URMHFW ZDV VXSSRUWHG RQ WKH 6\PSRVLXP RI$QQXDO 0HHWLQJ RI WKH &RXQFLO RI
0DQDJHUV RI1DWLRQDO$QWDUFWLF 3URJUDPV &201$3 >@ DQGZDV LQFOXGHG LQ WKH 6WUDWHJLF 3ODQ
&201$3RQ²7KHLPSRUWDQWFRPSRQHQWRIWKHSURSRVHG3URMHFWLVWKHVXEV\VWHPRIWKH
regular monitoring and visualization of the carrying capacity of the real reservoir construction. The aim 
of this study is the evaluation of the corrosion impact on the carrying capacity of the conditional reser-
YRLUFRQVWUXFWLRQ&5&WRGHWHUPLQHWKHFRQGLWLRQVRI WKHSRVVLEOH ORVVRI WKHUHVHUYRLUPHFKDQLFDO
stability. 
2. Mathematical modeling of the CRC carrying capacity
7KHIXHOUHVHUYRLUZLWKWKHSURWHFWLYHFDSDFLW\LVWKHFRPSOH[VSDWLDOWKLQZDOOHGVKHOOFRQVWUXFWLRQ
The construction carrying capacity is ensured by the compliance with conditions of its strength and stabil-
LW\3UDFWLFHSURYHVPRUHGDQJHURXVIRUWKLQZDOOHGVWUXFWXUHVDUHWKHQRQIXO¿OOPHQWRIWKHVWDELOLW\FRQ-
GLWLRQV&RQVWUXFWLRQ VWDELOLW\ LV FRQVLGHUHG VHFXUHG LI EXFNOLQJ ORDG FULWLFDO ORDG LV JUHDWHU WKDQ WKH
FDOFXODWHGOLPLWORDGZKLFKLVFDOFXODWHGDFFRUGLQJWR>@7KHPDLQLQÀXHQFLQJIDFWRULVWKHZDOOVJHR-
PHWULFLPSHUIHFWLRQVZKLFKKDYHDQLQÀXHQFHRQWKHGHFOLQHRIWKHFULWLFDOORDGIRUWKHWKLQF\OLQGULFDO
VKHOOV>@
7KHVRIWZDUHFRPSOH[RI¿QLWHHOHPHQWDQDO\VLV0&(06&1$675$1>@@ZDVXVHGWRLQYHVWL-
gate the stability of the fuel reservoir system with spare capacity. Diesel fuel reservoir is a metal cylinder 
ZLWKDKHLJKWRIPDQGZLWKDGLDPHWHURIPHWHUVZKLFKLVLQVLGHDSURWHFWLYHPHWDOF\OLQGULFDO
VKHOOE\DKHLJKWRIPDQGE\DGLDPHWHURIP7KHZDOOVRIWKHVKHOOVZDUHZHOGHGIURPUROOHG
VKHHWVE\PPWKLFNQHVV,QWKLVSDSHUWKH¿QLWHHOHPHQWPRGHORIWKHUHVHUYRLUZLWKWKHSURWHFWLYHFDSDF-
LW\ LV IRUPHG EDVHG RQ WKH DVVXPSWLRQ IRU ZHOGV DFFRUGLQJ WR WKH UHFRPPHQGDWLRQV RI WKH FRPSOH[
1$675$1GHYHORSHUV7KHVKHOOVZDOOVDUHPRGHOHGLQWKH]RQHVIRUPVFRQVLVWLQJWKHVXUIDFHVERGLHV
whose dimensions are corresponded to rolled sheets (Fig. 
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DSURWHFWLYHFDSDFLW\EIXHOUHVHUYRLU
)LJ0RGHOLQJRIVKDOOZDOOV
(DFKVXUIDFHLVSUHVHQWHGE\WKHVHWRIÀDWUHFWDQJXODU¿QLWHHOHPHQWVZLWKVL[GHJUHHVRIIUHHGRPLQWKHQRGHW\SH3ODWH)LJ
)LJ7KH¿QLWHHOHPHQWRIWKH3ODWHW\SH
7KH¿QLWHHOHPHQWPRGHORI WKHIXHOUHVHUYRLUFRQVWUXFWLRQZLWKSURWHFWLYHFDSDFLW\LVVKRZQLQ)LJ7KHFLUFXPIHUHQFHRIWKHLQQHUVKHOOLVGLYLGHGLQWRSDUWVE\DKHLJKW²LQWR2XWGRRUE\DFLUFOH²LQWRSDUWVE\DKHLJKW²LQWR7XEXOXUHVSLSHVIRUSXPSLQJDQGGUDLQLQJIXHOKDYHDGL-DPHWHURILQFKHVDQGDOHQJWKRIPDQGDUHPRGHOHGE\WZRW\SHVRI7XEHURGHOHPHQWV7KHIRXUFRU-QHUVÀDWLQQHUVKHOO¿QLWHHOHPHQWVDUHUHSODFHGZLWKWKHWKUHHFRUQHUVHOHPHQWVLQWKHWXEXOXUHVPRXQW-LQJSODFHV7KHTXDQWLW\RIÀDW WZRGLPHQVLRQDO¿QLWHHOHPHQWVRI WKH IXOOPRGHO LV WKHNQRWVTXDQWLW\²
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Fig. 3. Finite-element model of two shells set.
$FFRUGLQJ WR WKHH[LVWLQJ WHFKQLFDOGRFXPHQWDWLRQ >@ VKHOOV DUHPDGH IURP WKHPDWHULDO6WSV
which physical characteristics are given in the Table H.1 [10]. 
%RXQGDU\FRQGLWLRQVDUHDGRSWHGLQDFFRUGDQFHZLWKWUDQVODWLRQDOPRYHPHQWDORQJWKHUDGLXVDUH
OLPLWHGLQWKHLQWHUQDOQRGHVRIWKHUHVHUYRLUORZHUHGJHWKHURWDWLRQDOPRYHPHQWDUHOLPLWHGDURXQGWKH
UDGLXVDQGWKHWDQJHQWPRGHOLQJSODFLQJWKHUHVHUYRLURQRDNJLUGHUV7KHQRGHVRIWKHUHVHUYRLUORZHU
HGJHRIWKHRXWVLGHUHVHUYRLUDUHULJLGO\PRXQWHG2QWKHQRGHVRIXSSHUHGJHVRIWKHWZRVKHOOVWKHUHVWULF-
WLRQVDUHSXWE\WKHUDQJHDQGE\JHQHUDWRUVVLPXODWLRQRIPRYHPHQWUHVWULFWLRQE\UHVHUYRLUURRIV
7KHPDLQORDGVRQWKHUHVHUYRLUZLWKGLHVHOIXHODUHWKHIXHOZHLJKWORDGWKHURR¿QJDQGWHFKQRORJ-
ical equipment. According to [11] the fuel weight is the long-term variable loads. It is modeled in the form 
RIDWULDQJOHGLYLGHGODWHUDOSUHVVXUHRQWKHLQQHUVXUIDFHRIWKHUHVHUYRLUZKLFKWKHPD[LPXPWKUHVKROG
YDOXHLV3DE\WKHIXOO\¿OOHGUHVHUYRLU7KHORDGRIWKHUHVHUYRLUURRIDQGHTXLSPHQWZHLJKWVUHODWHV
to constant load and is modeled in the form of concentrated forces applied to the respective nodes of the 
VKHOOXSSHUHGJH7KHOLPLWLQJHVWLPDWHGORDGRIWKHURRIZHLJKWRQWKHUHVHUYRLURQHQRGHLV+WKH
PD[LPXPYDOXHRIWKHHTXLSPHQWZHLJKWLV+
3. Modeling the corrosion impact on the reservoir wall thinning
The corrosion of the reservoir walls metal is considered through the modeling of a conditional re-
GXFHLWVWKLFNQHVVWRPP7KHVL[RSWLRQVVFKHPHVDUHDFFHSWHGRIWKHUROOLQJ
VKHHWVWKLQQLQJRIWKHUHVHUYRLUZDOOV]RQHVZKLFKDUHUHSUHVHQWHGLQ)LJ 
 
                  Scheme I   Scheme II   Scheme III
)LJ7KLQQLQJRSWLRQVRIIXHOUHVHUYRLUZDOOV6FKHPH,6FKHPH,,6FKHPH,,,
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                       Scheme IV           Scheme V           Scheme VI
)LJ7KLQQLQJRSWLRQVRIIXHOUHVHUYRLUZDOOV6FKHPH,96FKHPH96FKHPH9,
The nonlineDUVWXG\RIWKHIXHOUHVHUYRLUEHKDYLRULWVWHQVLRQHGGHIRUPHGVWDWHDQGVWDELOLW\XQGHU
WKHDFWLRQRIVWDWLFORDGVDUHSHUIRUPHGEDVHGRQWKH¿QLWHHOHPHQWPRGHOVWUXFWXUH)LJXQGHUYDULRXV
VFKHPHVWKLQQLQJ)LJDQGYDU\LQJWKHZDOOWKLFNQHVVRIWKHIXHOUHVHUYRLU
4. Exploration methods of the fuel reservoir carrying capacity 
$FFRUGLQJWRUHJXODWLRQV>@WKHFRQVWUXFWLRQVVKRXOGWREHFDOFXODWHGE\WKHPHWKRGRIOLPLWLQJ
VWDWHVWKHPDLQSURYLVLRQVRIZKLFKDUHDLPHGDWHQVXULQJRIWKHGHVLJQUHOLDELOLW\DQGGXULQJWKHFRQVWUXF-
WLRQDQGRSHUDWLRQ&RQVWUXFWLRQUHOLDELOLW\LVSURYLGHGZKHQWKHHVWLPDWHGHIIRUWVWHQVLRQVGHIRUPDWLRQV
DQGGLVSODFHPHQWVGRHVQRWH[FHHGWKHUHOHYDQWWKUHVKROGVODLGZKLFKDUHGRZQE\WKHVWUXFWXUDOGHVLJQ
rules. In the paper carrying capacity of the fuel reservoir from the static load is investigated using the pro-
FHGXUHRIVROYLQJQRQOLQHDUVWDWLFVWDVNE\WKH1RQOLQHDU6WDWLFZKLFKLVLPSOHPHQWHGLQWKH1$675$1
VRIWZDUHFRPSOH[
7KHHTXDWLRQVRIWKHVWUXFWXUHHTXLOLEULXPDUHIRUPHGRQWKHEDVLVRISRVVLEOHPRYHPHQWVDQGDUH
VROYHGXVLQJWKHPRGL¿HGPHWKRGRIWKH1HZWRQ5DSKVRQ¶VLQFUHPHQWDOORDG$FFRUGLQJWRUHFRPPHQGD-
tions [12] threshold calculated resistance of steel St3ps2 is determined taking into account the characteristic 
LPSHGDQFHIRUOLTXLGOLPLWRI03DUHOLDELOLW\FRHI¿FLHQWVIRUWKHPDWHULDORIDQGZRUNLQJFRQGL-
WLRQVZKLFK LV IRU WKH¿UVW]RQHDQG IRURWKHUV]RQHV ,Q WKHFDOFXODWLRQ WKHDOORZDEOHVWUHVV LQ
PRGHOFHOOVLVDGRSWHG03DDQG03DUHVSHFWLYHO\IRUWKH¿UVWDQGWKHRWKHUVUHVHUYRLUEHOWV$VD
FDOFXODWLRQUHVXOWWKHFRQVWUXFWLRQUHDFWLRQWRH[WHUQDOLQÀXHQFHLVSUHVHQWHGDVDPRGHORIPRYLQJWKHVDPH
¿HOGVRIPRGHOQRGHVWUDQVYHUVHIRUFHVPHPEUDQHVWUHVVHVEHQGLQJPRPHQWVDQGHTXLYDOHQWWHQVLRQVLQ
the construction elements.
7R VWXG\ RI WKH VWUXFWXUHV VWDELOLW\ WKH SURFHGXUH1RQOLQHDU 6WDWLF LV XVHG LQ VRIWZDUH FRPSOH[
1$675$1,WSURYLGHDQRSSRUWXQLW\ to analyze the construction tensioned-deformed state at each step 
ORDGPRGHWRGHWHUPLQHWKHFULWLFDOORDGYDOXHDQGWRFDOFXODWHWKHVWDELOLW\IDFWRUDVWKHUDWLRRIWKHFULWLFDO
load to the limiting calculated value.
The impact of the fuel reservoir wall thinning to its strength is evaluated by means of the obtained 
deformation values and equivalent tensions in the model elements. The impact of the fuel reservoir wall 
thinning to the reservoir stability is evaluated by means of the safety factor of stability. The fuel reservoir 
VWUHQJWKZRXOGEHFRQVLGHUHGDVVHFXUHGLIWKHUHVXOWLQJPD[LPXPWHQVLRQLQWKHPRGHOHOHPHQWVGRHVQRW
H[FHHGWKHDOORZDEOHYDOXHDQGWKHUHVHUYRLUVWDELOLW\²LIWKHVWDELOLW\IDFWRULVPRUHWKDQWKHUHTXLUHG
YDOXHRIWKHPHWDOFRQVWUXFWLRQVVHFXULW\FKDUDFWHULVWLFZKLFKLVDQGFRUUHVSRQGVWRWKHGHVWUXFWLRQSURE-
ability 3*10-5 [11]. 
5. The study results 
Assessing the impact of corrosion on the carrying capacity of the fuel reservoir is carried out 
by comparing its states both without and with considering the wall thinning. Table 1 shows the re-
sults of the study reservoir tensioned-deformed state without the wall thinning under the fuel weight 
action.
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Table 1
Characteristics of the 
reservoir state
The fuel load as a part of the reservoir volume
 1/2  
7HQVLRQɆ3ɚ    
'HIRUPDWLRQPP    
7DEOHVKRZVWKDWWKHPD[LPXPWHQVLRQVDQGGHIRUPDWLRQVGRQRWH[FHHGWKHSHUPLVVLEOHYDOXHVDQGWKHUHVHUYRLUVWUHQJWKLVHQVXUHG)LJVKRZVWKHUHVHUYRLUWHQVLRQHGGHIRUPHGVWDWHXQGHUWKHIXOOUHVHUYRLU¿OOLQJ
                 
DGHIRUPDWLRQV                                                          EWHQVLRQV
)LJ5HVHUYRLUWHQVLRQHGGHIRUPHGVWDWHXQGHUWKHIXHOZHLJKWDFWLRQ
)RUIRXUYDULDQWVRIWKHUHVHUYRLU¿OOLQJWKHPD[LPXPWHQVLRQVDQGGHIRUPDWLRQVZHUHREVHUYHGLQWKH
wall cells near its lower edge. In the reservoir wall near the pipe for draining fuel is a tensions concentration. 
The load action of the roof and equipment weight on the reservoir tensioned-deformed state is shown in Fig. 7KHWHQVLRQPD[LPXP03DDQGGHIRUPDWLRQPD[LPXPPPZHUHREVHUYHGLQWKHFHOOZDOORIWKHORZHUUHVHUYRLU]RQH7KHUHLVWKHWHQVLRQFRQFHQWUDWLRQLQWKHUHVHUYRLUZDOODWWKH¿OOSLSHIRUIXHO
              
DGHIRUPDWLRQV                                                 EWHQVLRQV
)LJ5HVHUYRLUWHQVLRQHGGHIRUPHGVWDWHXQGHUWKHURRIDQGHTXLSPHQWZHLJKWDFWLRQ
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The obtained results indicate that the surface pressure of the fuel weight on the reservoir wall causes 
WKH WHQVLRQ LQ WKHPRGHO HOHPHQWVPXFK ODUJHU WKDQ WKH D[LDO ORDG RI WKH URRI DQG HTXLSPHQWZHLJKW
7KHUHIRUHWKHVWXG\RILQÀXHQFHRIWKHUHVHUYRLUZDOOWKLQQLQJRQLWVFDUU\LQJFDSDFLW\ZDVFRQVLGHUHGRQO\
WKHHIIHFWRIWKHIXHOZHLJKWORDGXQGHUWKHFRPSOHWHO\¿OOLQJ
7KHVWXGLHVRIQRQOLQHDUUHVHUYRLUEHKDYLRUZHUHPDGHRQWKHEDVLVRIVL[VFKHPHVRIWKHZDOOWKLQ-
QLQJ )LJ  DQG WKH WKLFNQHVV UHGXFWLRQ RI UROOLQJ VKHHWV RQ ǻW    ·  PP 
7KHVWXGLHVVKRZHGWKDWWKHPD[LPXPWHQVLRQVDQGGHIRUPDWLRQVE\EXFNOLQJZHUHREVHUYHGLQWKHIXHO
UHVHUYRLUORZHU]RQHXQGHUDOOYHUVLRQVRIWKHZDOOWKLQQLQJ)LJVKRZVWKHUHVHUYRLUWHQVLRQHGGHIRUPHG
state by the wall thinning on 1.5 mm in accordance with schemes I and IV under the stability loss.
 
ɚVFKHPH,
 
EVFKHPH,,
)LJ5HVHUYRLUWHQVLRQHGGHIRUPHGVWDWHE\WKHVWDELOLW\ORVVǻW PP
During determining of the critical load (q
kr
WKHFRQGLWLRQRIZDOOVWUHQJWKZDVFKHFNHGWKDWLVWKH
WHQVLRQVPD[LPXPPXVWQRWH[FHHGWKHDOORZDEOHWHQVLRQ03DLQWKH¿UVW]RQHDQG03DLQRWKHU
zones of the reservoir wall.
7KHFRQGLWLRQRIWKHUHVHUYRLUZDOOVWLIIQHVVZDVFKHFNHGWKHPD[LPXPGHIRUPDWLRQVPXVWQRWH[-
FHHGWKHSHUPLVVLEOHYDOXHV)LJSUHVHQWVWKHFXUYHRIWKHUHVHUYRLUORZHU]RQHQRGHPRYLQJE\WKHZDOO
WKLQQLQJPP6FKHPH ,9 IURP WKH VWHSZLVHDSSO\LQJ ORDG TZKLFKZDVHVWLPDWHG LQ IRXU WLPHV
JUHDWHUWKDQWKHFDOFXODWHGYDOXHOLPLWRIWKHRSHUDWLQJORDGTS7RVWXG\WKHUHVHUYRLUEHKDYLRUWKHPRGL-
¿HGPHWKRGRI1HZWRQ5DSKVRQZDVXVHG7KHQRQOLQHDULW\LVREVHUYHGDWWKHEHJLQQLQJRIWKHORDGDSSOL-
FDWLRQ/RVVRIVWDELOLW\WRRNSODFHXQGHUORDGZKLFKLVFULWLFDODQGLQWLPHVPRUHWKDQWKHOLPLWFDO-
culated value.
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)LJ7KHVWHSZLVHORDGFXUYHRIWKHIXHOUHVHUYRLU
The fuel reservoir deformation shape with the same movements under the stepwise loading is shown LQ)LJ
 
ɚT Tɪ
 
ɛT Tɪ
)LJ5HVHUYRLUGHIRUPDWLRQIRUPXQGHUVWHSZLVHORDGLQJ
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7KHPD[LPXPGLVSODFHPHQWVZHUHHTXDO WRPPDQGZHUHREVHUYHGLQ WKH ORZHU]RQHRI WKH
reservoir wall at q
kr
  qɪ.Tables 2 and 3 show the safety factors of the fuel reservoir stability in the 
system with the defensive capacity and without it.
Table 2
Scheme 
number
Factor stability 
Fuel UHVHUYRLU wall tKLQQLQJ ǻW, mm
025 05 0 10 125 15
I    5 3 1
II 1 0 1 2 1 
III   2   
IV      
V 2 2 2 2 2 2
VI 2 2 2 2 2 2
Table 3
Scheme 
number
Factor stability
 Fuel UHVHUYRLU wall tKLQQLQJ ǻW, mm
025 05 0 10 125 15
I      
II      
III      
IV      
V 5 5 5 5 5 5
VI    2 1 
7KHDERYHWDEOHVVKRZWKDWIRUWKH¿UVWIRXUVFKHPHVZKHUHWKHUHLVWKLQQLQJRIWKH¿UVW]RQHIDFWRU
RIVWDELOLW\LVUHGXFHGZLWKLQFUHDVLQJǻW7KXVZKLOHWKHZDOOWKLFNQHVVUHGXFLQJLVPPVWDELOLW\VDIHW\
IDFWRUZDVGHFUHDVHGE\DERXW:KHQWKLQQLQJRIWKHXSSHU]RQH6FKHPH 9LPSDFWRIFRUURVLRQRQ
resistance is not observed. Impact of the thickness reducing of the top two reservoir zones (Scheme 9,RQ
WKHUHVLVWDQFHLVLQVLJQL¿FDQW)LJVKRZVWKHGHSHQGHQFHRIWKHVWDELOLW\VDIHW\IDFWRUIURPWKHUHVHUYRLU
wall thinning for scheme IV. Curve 1 corresponds to the behavior of the reservoir in the system with pro-
WHFWLYHFDSDFLW\FXUYH²ZLWKRXWFRQQHFWLRQZLWKWKHSURWHFWLYHFDSDFLW\
Fig. 10. Dependence of the safety stability factor from the wall thinning.
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The obtained results showed the reservoir state is more dangerous in the system with protective ca-SDFLW\GXHWRWKHSUHVHQFHRIWKHWZRVKHOOVMRLQLQJHOHPHQWV7KHUHIRUHWKHUHTXLUHGUHVHUYHRIWKHIXHOUHVHUYRLUVWDELOLW\LVQRWSURYLGHG>@
6. Conclusion
7KHFDUULHGRXWVWXGLHVFRQ¿UPHGWKHVLJQL¿FDQWLPSDFWRIFRUURVLRQRQFDUU\LQJFDSDFLW\RIWKHIXHOUHVHUYRLU:KHQWKLQQLQJRIWKHUHVHUYRLUZDOOVLVRUPRUHWKHUHVHUYRLUFRQGLWLRQVKRXOGEHFRQ-
sidered as dangerous for the further operation.,QYLHZRIWKHREWDLQHGUHVXOWVVKRXOGEHWRUHGXFHRSHUDWLRQDOORDGRIWKHIXHOZHLJKWRQWKHUHVHUYRLUWRLQWURGXFHUHJXODUGLDJQRVLVRIMRLQWVDQGZDOOVRIWKHUHVHUYRLUDQGSURWHFWLYHFDSDFLW\WRGHYHORSWKHWHFKQLFDOGRFXPHQWDWLRQRIUHDOUHVHUYRLUFRQVWUXFWLRQ
In the case of these measures implementation this study results can be immediately used to assess 
the carrying capacity of the real reservoir construction and to develop solutions for the further reservoir 
operation at the Antarctic Station.
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